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$n$ $\mathrm{P}^{n}$ $V$ $M$ . $V$





$\rho$ : $\pi_{1}(M, x)arrow \mathbb{C}^{*}$ 1 $\mathcal{L}_{\rho}$
$H^{k}(M, \mathcal{L}_{\rho})$ .
( ESV-STV-Yuzvinsky, Dimca, Cho ).
1( ). $\text{ }$ $\rho$ –
$H^{k}(\Lambda/I, \mathcal{L}_{\rho})=0$ $(k\neq n)$ .
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(?). $H^{n-1}(M, \mathcal{L}_{\rho})\neq 0$ $\rho$ $V$ ( )
.
912( $B_{3}$ ). $\mathrm{P}^{2}$ $[x_{1} : x_{2} : x_{3}]$ $x_{1}x_{2}x_{3}(x_{1} - x_{2})(x_{1}+$
$x_{2})(x_{2}-x_{3})(x_{2}+x_{3})(x_{3}-x_{1})(x_{3}+x_{1})=0$ $V$
$B_{3}$ . $H_{1},$ $H_{2},$ $\ldots,$ $H_{9}$ $H_{i}$
1 $\rho$
$\rho(\gamma_{i})=\exp(-2\pi\sqrt{-1}\lambda_{i})$
. $\lambda_{:}$ $\lambda=(\lambda_{1}, \ldots, \lambda_{9})$
. $\lambda$
$\frac{1}{2}\lambda_{1}=\lambda_{6}=\lambda_{7},$ $\frac{1}{2}\lambda_{2}=\lambda_{8}=\lambda_{9},$ $\frac{1}{2}\lambda_{3}=\lambda_{4}=\lambda_{5},$ $\sum_{i=1}^{9}\lambda_{i}=0$
$H^{1}(M, \mathcal{L}_{\rho})\neq 0$ .
. $D_{1},$ $D_{2},$ $D_{3}$ : $D_{1}$ : $x_{1}^{2}(x_{2}-x_{3})(x_{2}+$
$x_{3})=0,$ $D_{2}$ : $x_{2}^{2}(x_{3}-x_{1})(x_{3}+x_{1})=0,$ $D_{3}$ : $x_{3}^{2}(x_{1}-x_{2})(x_{1}+x_{2})=0$ .
3 9 $B_{3}$ .
$\mu=(\mu_{1}, \mu_{2}, \mu_{3})$ . $\mu_{1}+\mu_{2}+\mu_{3}=0$ .
$2\mu_{1}=\lambda_{1},$ $\mu_{1}=\lambda_{6},$ $\mu_{1}=\lambda_{7}$
$\lambda$
. $D_{1},$ $D_{2},$ $D_{3}$
.
2 Twisted de Rham Theory
V De Rham
. $\mathrm{P}^{n}$ $d$ $D_{1},$ $\ldots,$ $D_{m}$
$M$ . $d=1$ $D_{i}$
$d$ . $\Omega_{\mathrm{A}I}^{p}$ $M$ $p$
$\mathcal{O}_{M}=\Omega_{M}^{0}$ . $D_{i}$ $\lambda_{i}$ $\lambda=(\lambda_{1}, \ldots, \lambda_{m})$
.
$\sum_{i=1}^{m}\lambda_{i}=0$
. 1 $\omega_{\lambda}=\sum_{1=1}^{m}\lambda_{i}d\log D|’\in\Gamma(M, \Omega_{M}^{1})$
. $\nabla_{\lambda}=d+\omega_{\lambda}\wedge:$ $O_{\mathrm{A}I},arrow\Omega_{M}^{1}$ $\nabla_{\lambda}^{2}=0$
. $\mathcal{L}_{\lambda}$ . De Rham
$0arrow \mathcal{L}_{\lambda}arrow O_{M}arrow\Omega_{\mathrm{A}I}^{1}rightarrow\Omega_{hJ}^{2}arrow\nabla_{\lambda}\nabla_{\lambda}\nabla_{\lambda}$ . . .
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[De]
$H^{k}(M, \mathcal{L}_{\lambda})\simeq H^{k}(\Gamma(M, \Omega_{M}),$ $\nabla_{\lambda})$




$D_{m}$ $D$ $D\in D$
$D_{i}$ $D$ $k_{i}$ . $D_{i}$ $D$ $k_{i}=0$
. $D\in D$ $\lambda_{D}$ $\lambda_{D}=\sum_{i=1}^{m}k_{l}\lambda_{1}$ .





1 . $d=1$ $D_{1},$
$\ldots,$
$D_{m}$
. $D_{i}$ $\lambda_{i}$ $\lambda_{D}$:
. $A=\{D_{1}, \ldots , D_{m}\}$
$L(A)$ (intersection set) . $X\in L(A)$
$A_{X}=\{H\in A|X\subset H\}$ ,
$\lambda_{X}=\sum_{H\in A,X\subset H}\lambda_{H}$
. $A_{X}$ (central) $C$ $\bigcap_{H\in C}H$
. $C$ (decomposable)
$C_{1},$ $C_{2}$ $C=C_{1}\cup C_{2}$
$C_{1}$ $C_{2}$ .
$Ax$ $X\in L(A)$ (dense) .
3([ESV, STV, Yu]). $\lambda$ – “ $X\in L(A)$
$\lambda_{X}\not\in \mathbb{Z}_{\geq 0}$
”








$\ldots$ , \mbox{\boldmath $\lambda$} . $M$
De Rham $H^{k}(M, \mathcal{L}_{\lambda})$ .
$n-1$ .
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4. $1<n<m$ . $D_{1},$ $\ldots,$ $D_{m}$ :
(A1) $D_{1},$ $\ldots$ , $D_{m}$ $\mathrm{P}^{n}$ $n-1$ A .
(A2) A $\mathrm{b}\mathrm{a}s\mathrm{e}$ point $P$ 1 : $P$
$D_{1}\cdots D_{m}$ .
(A3) $D_{1},$ $\ldots,$ $D_{m}$ $\Lambda=\mathrm{P}^{n-1}$ .
. $\lambda$ $(\lambda\not\in \mathbb{Z}^{m})$ $\sum_{i=1}^{m}\lambda_{i}=0$
$\dim H^{n-1}(M, \mathcal{L}_{\lambda})\geq$ .
.
5. $n=2,$ $m=3,$ $d=2$ $\mathrm{P}^{2}$ 2 $D_{1},$ $D_{2},$ $D_{3}$ .
3 2 2 2 .
4 :
$2\cross 3=6$ $\mathrm{P}^{2}$ Ceva
. $P$ base point 1
:
13
$H^{1}(M, \mathcal{L}_{\lambda})\neq 0$ $\lambda=(\lambda_{1}, \lambda_{2}, \lambda_{3})$ .








5 Ceva . $D_{1}$ 2 $H_{1}$ ,
$H_{2}$ $D_{1}=H_{1}+H_{2}$ $D_{2}=H_{3}+H_{4},$ $D_{3}=H_{5}+H_{6}$ .
.
$D_{1}$ $H_{1},$ $H_{2}$ $D_{2}$ $H_{3},$ $H_{4}$ .
$D_{3}$ . $(1, 1)$
$H_{1}$ $H_{3}$ $H_{5}\mathrm{B}\grave{\grave{\backslash }}\Phi\backslash .\supset \text{ ^{}\mathrm{A}s\text{ ^{}}}\{-\text{ }\mathrm{g}_{\backslash }\Re \text{ }\mathrm{A}_{1}\text{ }$.
$\mathrm{R}\hslash\#^{\vee}\llcorner K=\text{ ^{}\backslash }\text{ }$ ( $|-arrow \text{ ^{}\backslash }\mathrm{F}\mathrm{h}0,1[]\mathrm{h}_{\mathrm{Q}}^{\ni}\mathrm{E}\doteqdot \text{ }$ ).
$n=2,$ $m=3$ $\mathrm{P}^{2}\text{ _{}\llcorner}\mathrm{F}\text{ }\mathrm{B}$} $\text{ }D_{1},$ $D_{2},$ $D_{3}$ $d\mathrm{x}d$














$d=3$ Pappus 9 . $d=4$
$\mathbb{Z}_{4}$ $\mathbb{Z}_{2}\oplus \mathbb{Z}_{2}$ 2
Kirkman Steiner 12
. 2 3 Pascal 1
.
Pascal (2 Pascal 3 $\mathrm{x}2$ )
.





9 $B_{3}$ . $B_{3}$ 3 2
.
.
7. $D_{1},$ $D_{2},$ $D_{3}$ $(x_{0}^{d}-x_{1}^{d}),$ $(x_{1}^{d}-x_{2}^{d}),$ $(x_{2}^{d}-x_{0}^{d})$
$D_{:}$ $d$ . $\mathbb{Z}_{d}$






8. $\mathrm{P}^{3}$ $d=2$ $m=4$ $D_{1}$ : $x_{0}(x_{1}+X_{2}+x_{3}),$ $D_{2}$ : $x_{1}(-x0+x_{2}-x_{3})$ ,
$D_{3}$ : $x_{2}(-x_{0}-x_{1}+x_{3}),$ $D_{4}$ : $x_{3}(-x_{0}-x_{1}-x_{2})$
15
. $(H^{2}\neq 0)$ . 8 4
1 23=8
. (
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